Cytosolic Ca2+ spikes evoked by the thiol reagent thimerosal in both intact and internally perfused single pancreatic acinar cells.
Cytosolic calcium signals evoked by the sulphydryl-group-oxidising agent, thimerosal, have been investigated in acutely isolated pancreatic acinar cells. Two techniques were employed for the assessment of the cytosolic free-calcium concentration ([Ca2+]i): measurement of calcium-dependent chloride and non-specific cation currents (whole-cell patch-clamp recording) and microfluorimetry (fura-2). Thimerosal (0.5-100 microM) evoked repetitive spikes in both chloride and cation currents as seen by patch-clamp recording, and in [Ca2+]i as seen by microfluorimetry, with a latency of 1-3 min. The response increased in magnitude over time and was not reversed on removal of thimerosal. The thimerosal-induced spikes were reversibly blocked by 2 mM dithiothreitol and by 20 mM caffeine. Inclusion of heparin (200 micrograms/ml) in the pipette solution blocked the thimerosal-induced spikes. The calcium spikes continued after the removal of extracellular calcium; however, low concentrations of thimerosal (0.5-5 microM) were unable to initiate a current response in the absence of external calcium. High concentrations of thimerosal (50-100 microM) could initiate spikes without extracellular calcium. Thimerosal, at concentrations that failed to produce an independent effect, potentiated the acetylcholine-evoked oscillations in [Ca2+]i. We conclude that thimerosal is able to mobilise calcium from an intracellular store; the blockade by heparin may indicate that thimerosal exerts an action on the inositol trisphosphate pathway. The dependence on extracellular calcium for initiation, but not for continuation of the thimerosal-induced calcium spikes suggests that thimerosal may have the additional effect of inhibiting the plasma membrane calcium ATPase.